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The C|a?m^^ Invention 

Thd presently claimed invention is directed to the covalent labeling of immobilized 
poiy(amino acids) with reactive dipynometheneboron difluoride dyes for the detection and 
analysis of poly(amino acids). This method is particularly useful when poly(amino acids) have 
been separated on a gel and then transferred to a membrane or alternatively when apatemers 
are immobilized and used to capture poly{amiho acids). Due to the covalent labeling of ail ttie 
immobilized proteins this method is particularly useful in conjunction with a specific label that 
has a detectably different label from the dipyrrometheneboron difluoride dyes. 

T^eP^n^inqCi^jms 

Prior to entry of the attached amendments," Claims 1-70 are pending. Claims 1-8 and 71 
are direcsted to a method for labeling Immobilized poly{amino acids). Claims 9-13 and 72 are 
directed to a method for labeling poly{amino acids) bound to aptamers. Claims 14-19 are 
directed to a method for labeling (mmobiiizBd poiy(amino acids) in an array. Claims 20-56 are 
directed to a method for detecting Immobilized po!y(amino acids). Claims 57-70 are directed to 
Kits for detection of poly(amino aads) immobilized on a solid surface. Claims 73-80 are directed 
to a method for detecting Immobilized poiy(amino acids) that have first been separated by gel 
electrophoresis. 

The Office Action 

Claims 57-70 are provisionally withdrawn. 

Claims 1-57 stand rejected under 35 U.S.C. 1 12 second paragraph as being Indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant regards 
as the invention. 

Claims 9-56 stand rejected under 35 U.S.C. 103(a) as being unpatentable over the 
admitted prior art as set forth at pages 1 through 5 of the Instant application. 



Ame|idrr\gnt^ 

Claims 1.2, 4, 6, 8-11, 14-16, 20, 33, and 36 have been amended. 
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Claims 1 , 9, 14, and 20 have been amended to remove "L-Rx" and replace with 
"maleimide, amine-reactlve groups. Support can be found in Claim 1 aa filed and on page 16 
tines 20-21. 

Claim 1 has been amended to remove the text in brackets. 

Claims 1 , 9, 14, and 20 have been amended to clearly Indicate that the R\ through 
substituents can be substituted or unsubstituted. Support can be found on page 15 lines 14-20. 

Claims 1 , 9, 14. and 20 have been amended to Indicate that at least one of through 
is a maleimide or amine-reactive group. Support can be found in Claim 1 as filed. 

Claim 2 has been amended to remove the language "for dipyrrometheneboron difluoride 
dye, Rx". 

Claims 4 and 13 have been amended to remove the language "made of materials that 

artf". 

Claim 5 has been cancelled. 

Claims 6, 11 , 16 and 36 have been amended to clarify that the ooncentration of the dye 
in the labeling mixture is "about 5 micromolar to about 20 micromolar". Support cart be found on 
page 17 lines 4-6. 

Claim 6 has been amended to change the daim dependency irotn Claim 2 to Claim 1. 
Claim 7 has been cancelled. 

Claim 8 has been amended to change the claim dependency from Claim 7 to Claim 1 . 

Claims 10 and 1 5 have been amended to clarify that the succinimidyi ester of a 
carboxyllc acid is an amine reactive group and to provide antecedent basis. Supoprt can be 
found In Claim 19 and 1 0 as filed and on page 1 6 lines 20-22. 

Claim. 1 1 has been amended to change the dependency from Claim 9 to Claim 10. 

Claim 1 1 has been amended to remove "combined" to provided antecedent basis for 
"the labeling mixture". 

Claim 12 has been cancelled. 

Claim 17 has been cancelled. 

Claim 16 has been cancelled. 

Claim 34 has been cancelled. 

Claim 35 has been cancelled. 

Claim 36 has been amended to remove the language 'Nwherein said labeled poly(amino 
acids) are illuminated for five seconds or less". 
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Claim 46 has been amended to add the word "of after "capable", as suggested by the 
Examiner. 

New Claims 71-80 have been added. Support can be found throughout the speofflcation 
and claims as filed. In particular support for Claims 71 . 72 and 80 can be found in Claims 21 - 
31 . Support for Claims 73-79 can be found in Claims 1-20 and 32. 

Applicants believe that no new matter has been added by any of these amendments and 
the Examiner is respectfully requested to enter them. 
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BFC ^pnNBE TO T HE RESTRlCTIf^N REQUIREMENT 

in the response that follows, the Examiner's Election/Restriction of the Applicant's 
claimed invention is provided in full text, as Identified toy Indented small bold print, ibilowed by 
the Applicants response. 

Restriction to on© of Ihefollowlna Inventions is required under 3» U.S.C, 121: 



,. Claims 1-56. drawn to methods of 11uo«.centlylabdrng o^^^^ 
polyamino acids, classi 
435, subclflS&es 7.5 and 7.9, 



classified in Class 530, aubolass 409; olaM 436, subclaas 546, c 



II Claims 57-70 drawn to kite 'comprl89d of a f uncBonalized dipyif omstheneboron 

dX^S JJ^ InSSSuon wS. a labeled specifio binding pair member, ciassifiad In 
class 530, aubelaes 391.8; class 436, subclass 808. 

The inventions are distinct, each from the other because of the following reasons! 

unobviousness of ^£gm &mPQ" f f JL'^'; J^f uvS no aeid^ followed by covaient bonding of 
electrophoresis, lmmob.laat.on of tte so^j^^^^^ 

the poIy(amlno f »f » .^"•^S-SSiITomK^^^^ combination of 

Indicated is proper. 

Invention. 

Applioar*s affirm that, aa raqulred >y) CFR 1 .143, Applicant. ha« proviatonally elected 
graup 1 (Claim 1-56). with traverse. Oalms 67-70 have been provisionally wlth*awn. 
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pESPQNSE TO Tt jE BEJECTIQNS 

In the response that follows, the Examiner's individual rejections are provided In full texl. 
as identified by Indented small bold print, followed by the Applicant's response. 

a! ^ ^.SC. 11g , 2"^ H Reaction 

riflimft 1.56 are i^iaeted tinder 35 U.S.C. 1 1 2, saoond paraflr«iph, as being indeflnita for 
Invention. 

Applicants have amended or cancelled specific claims to overcome the Examiners 
rejection of Claims 1-56. Applicants believe that the Claims are now definite and particularly 
point out and distinctly claim the subject matter, which they believe Is their invention. The 
Examiner is respectfully requested to withdraw this rejection of Claims 1-56 

a) Inclaim1.p»8e56,lln6a1fr-a2.themeaningofthebr»ok«edwordateunclear. 

Applicants have amended Claim 1 to remove the text in bi^clcets. in addition. Ciaim^l 
along with Claims 9. U and 20 have been amended to clarify that each of the through B 
eubstituents can be substituted or unsubstituted. Applicants believe that this amendment 
overcomes the rejection and respectfully request that it be withdrawn, 
b) .nc...nii,Hisunc.eerjJgh^^^^^^^ 



Table 2 and 3 list a number of the reactive dyes that are envisioned by the present 
application. Most of the dyes fall within the range of an absorption maximum be^^^^^^^^ 

rde40nm. However.notallofthedyeshavethlsproperty. ^^''^'^^'^^''^^^^^^ 
Le been amended to remove this unnecessary limitation. Applicants respectful^ reque^that 

this rejection of these claims be withdrawn. 

Ctaims 1 9. 1 4. and 20 have been amended to clarify that a, least one of R' through R' 
I, a reactive group that la a maletalde or en amlne-reactlve group (See. Page 1 5 line 26 and 
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page 1 6 lines 20-24). Maleimide reacts selectively with thiol groups and amina-reaotive groups 
react selectively with amine containing groups. TTius, these chemjcally reactive dye molecules 
react selectively and form a covalent bond witli either thiol groups or amine groups on the 
poly{amino acids). It is understood that the choice of the reactive group on the present dye 
molecule dictates the functional group on the poly(amlno acid) that the dye forms a covalent 
bond with. Applicants respectfully request that this rejection be withdrawn. 

d) In claim 4, the plural term "materials that are poly(vinyildene difluoride)' is Inconeistent 
with the fact that ''poly(vinyfldene difluoride)' is a single ohemieal entity. 

Claims 4 and 1 3 have been amended to remove the language "materials that are 
poly{vinylIdene difluoride)" to clarify that poly(vinylidene difluoride) is a single material, which is 
a solid support Applicants respectfully request that this rejection be withdrawn. 

e) In claim S, It Is unclear whether the combtned molecular weight of ali the poly(Bmino 
acids) Is 50O to 200,000 Daltons or whether each polv(ainlno add) has the stated 
molecular weight. See aleo, claim 34. 

Claim 5 and other similar claims refening to the weight of the poly(amino aclde) have 
been cancelled. Applicants respec^uily request that this rejection be withdrawn. 

for claim 1 1 , there Is no antscedent basis in claim S for the term "the combined labeling 
mixture". 

Claim 1 1 has been amended to remove "combined" so that tiie claim reads "the labeling 
mixture^-, Claim 9 contains antecedent basis for "^he labeling mixture". Applicants respectfully 
request that this rejection of Claim 1 1 be withdrawn. 

g) in daim 46, the word -of' should appear after "capable". 

Claim 46 has been amended to add the word "oT' as suggested by the Examiner. 
Applicants respectfully request that this rejection of Claim 46 be wittidrawn. 



^5 U.S.C. 103(a) Rejection 
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Claims 9-58 are rejected under 35 U.$.C. 103(a) ae being unpatentable over the admitted 
prior art as eet forth at pagee 1 through 5 of the Instant specHleation. 

Applicants respectfully traverse this rejection because the cited prior art in the 
background section of the present appiicatlon do not make obvious the presently claimed 
invention. Specifically, the use of the present dyes to covalently label immobilized proteins is 
not obvious from the prior art based on the known properties of the dye. The Examiner is 
requested to withdraw this rejection of Claims 9-56. 



The eubjeei matter of dalms 9-56 le firected to the fluorascent labeling of immobilized 
poly(enilno aeide) by the covalent attachment of well known dipynremethena iwren difluortde dyes 
and the eubsequent detection of the label. 

/ 

As described in the instant specification, the technique of covalently labeling poty(aniino 
adds) with fluorescent dyee followed by deteotlng of a fluorescent optical response is well known In 
the art. The poiy(anilno acldfi) can be Immgbltoed on conventional supports ae vieU ae being 
attached to Immobilized aptamers (page 1, line 20 -page Z, line 7). 

Given the fact that the dipyrrometheneboron dmuoiide compounde of the instant dahns are 
admittedly well known fluorescent dyes which are useful to label proteins {poly(afflinQ acids)}, It 
would be obvious to substitute these dyes as equivalents for the fluorescent dyes ueed In the prior 
art processes of labeling Immobilized e olWamino aeids), as claimed, with the expectation of 
obtaining a similarly useful iatieling process with the known advantages accruing to the use of 
dipyrrometheneboron difluorldes. See In partleuier, the specification, page 4, line 26 -page 5, line 1 0 
for a discussion of the desirable features of the dipyrromethene dif luorlde dyes of the instant claims 
and page 1 4 of Haugland, Handbook of Fluorescent Probes and Research Chemicals, 6th edition 
(cited on form PTO-1449) for a discussion of the use of these dyes to label peptides {poly(amlno 
acids)}. 

Applicants respectfully assert that it is not obvious from the prior art that using known 
dipyrrometheneboron dlfluoride dyes for the labeling and detection of immobilized poiy(amino 
acids) would result in equivalent results compared to known methods using other reactive dyes. 

There are three important points that relate to the non-obviousness of the invention; 1 ) 
the unexpected disappearance of the quenching phenomenon, 2) the long felt need In the art for 
a better reactive dye to label and detect the poly(amino acids), and finally 3) the duration of the 
time that the dyes and the method for immobilizing poly(amino acids) have been known prior to 
the present invention. These three points, when combined, demonstrate that the present 
invention is not obvious in view of the cited references. Furthermore, no one else recognized 
the value of combining the reactive dipyrrometheneboron difluortde dyes with a method for 
immobilizing, labeling and detecting poly(amino acids). 
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Typically, when a protein Is labeled with more thar one molecule of dye. quenching of 
the florescent signal Is otten obsen/ed (This 1$ detailed on page 14 of Haugland. Handbook of 
Fluorescent Probes and Research Chemicals, 6th edition; . This is a significant disadvantage 
fbr developing a method to label proteins over a wide ran) \e of concentrations resulting in a 
useful dynamic range wherein a bright fluorescent signal js necessary. Thus, based on the 
known properties of the reactive dye. the disappearance of the quenching phenomenon was 
completely unexpected when labeling immobilized proteins. This is because the prior art taught 
that labeling proteins with a high concentration of dye would likely result in quenching. 

Thus, based on the teaching of the prior art it is not obvtoue that immobilizing the 
proteins would alleviate this quenching effect and therefore allow the present reactive 
dipyrrometheneboron difluoride dyes to be useful in the present methods. In fact, this was a 
totally unexpected result. It is important to note that if the quenching phenomenon had not been 
overcome that the present dye would not be ideal for the present method and would certainly 
not have resulted in a commercial product. 

Despite the fact that other reactive dyes have been used to label Immobilized proteins 
they all suffer from different drawbacks. These include, sensitivity to pH, low quantum yield, low 
photostability, limited linear range due to quenching, non-compatibility with laser-based gel 
scanners, and loss of signal from drying of stained membrane. Thus, as described In the 
background section of the present application, at the time of the present invention there was a 
long felt need in the art for a method using a reactive dye to label and detect poly(amino acids) 
that did not suffer from these disadvantages. The use of the present dye overcame the 
quenching phenomenon while not producing other properties that would contribute to any other 
drawbacks of an ideal dye for labeling immobilized poly(amlno acids). 

While reactive dipyrrometheneboron difluoride dyes were previously known and 
immobilizing proteins was also known, no one combined these two aspects to arrive at the 
presently claimed invention. This combination unexpectedly solved a problem in the art by 
overcoming the known disadvantages of other utilized reactive dyes, as listed above. The 
Applicants cannot speculate as to why this is, but there is no teaching in the art cited that would 
motivate one of skill in the art to use reactive dipyrrometheneboron difluoride dyes in the 
present method. In fact, the cited art would appear to teach away from the currently claimed 
method based on the teaching that the use of reactive dipyrrometheneboron difluoride dyes 
often results in quenching when more than one molecule of dye is attached to a protein. The art 
teaches that using lower concentrations of the dye, not feasible in the present method, or using 
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different versions of the dye, also not part of th« present invention, can reduce this quenching 
phenomenon. 

The background section of the present application contains a discussbn of known 
protein counterstains for immobilized proteins. These counterstains fall Into two categories, 
immunologloai based and non-protein based. The immunological method employs an antibody 
that is selective for a desired epitope, wherein the antibody or intended target Is visualized by 
the covalent attachment of a detectable label to the antibody. The non-protetn method uses 
colorimetrio and fluorescent dyes that either associate oovalentiy or non-covalent(y with the 
imnfiobilized proteins. The fluorescent counterstains that associate non-covalently with the 
immobilized proteins are advantageous over the colorimetric because the dynamic range of the 
fluorescent stains is larger, however they do not provide a permanent record of the immobilized 
protein due to the non-covalent association. In addition, some of these counterstains interfere 
with additional analysis and must be completely removed prior to such analysis. 

The reactive counter stains that provide a pennanent record by oovalentiy binding to the 
immobilized proteins include fluorescamine, RTC, DTAF and dansyl chloride. The use of the 
present reactive dyes to label immobilized proteins is advantageous over the known reactive 
counter stains for a number of reasons. However, one advantage in particular allows for the 
feasibility of this counterstain as a commercial product, and that is the dynamic range of the 
counterstain. This Is Important because it not only allows for a tow detection limit but also for a 
detection limit over an order of magnitude, See Table 3. 

The dynamic range Is achieved by using a relatively high concentration of dye. 
However, the known properties of the present reactive dye teach away from the use of a large 
molar excess of reactive dye. This is because the present dyes usually show significant 
fluorescence quenching when attached to proteins, "particularly when proteins are labeled with 
a large molar excess of the reactive bipyrrometheneboron difluoride dyes" (page 5 lines 10-14), 
due to quenching of the fluorescent signal. The Applicants have unexpectedly found that 
labeling Immobilized proteins with the present reactive dyes do not result In quenching, this 
allows for the dynamic range necessary for idenVrftoation of proteins. 

Applicants respectfully assert that the presently claimed invention is not made obvious 
by the cited references. The Examiner la respectfully requested to withdraw this rejection of 
Claims 9-56. 
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The features of the dependent (Halms are either specificelly described by the references or 
constitute obvious variations in parameters which are roirtlnoly modified In the art (e.g. conventional 
concentrations of dyes of claim 11; time of illumination of labeled poly(amlno acids) of claim 36) and 
which have not been described as critical to the practice of the Invention. For example, for the use of ( 
a dipyrrometheneboren difluorlde sueclnimldyl ester of a carboxylie add ae recited in claim 10, sea 
page 14 of Haugland, Handbook of Ftuoreeeent Probes and Rsseareh Chemicals, Gth edition, 
"BODIPY Sueclnimldyl Esters" (cited on form PTO-1449). 

Applicants respectfully disagree that the dependent claims are not obvious vaHations of 
paranf^eters routinely modified in the art. One such limitation is the uee of a labeled antibody to 
detect a subset of proteins while simultaneous detecting the total proteins of the sample with the 
present dyes (See, Claim 8 for example). The simultaneous detection of immobilized total 
proteins of a sample and a subset within the total has not previously been demonstrated. The 
cited references in no way teach this method or make obvious to one of skill in the art that 
staining all the proteins with one "cotor" and then using different "color" labeled antibody to 
detect a select set of proteins can be utilized simultaneously with no wash steps. See 
Examples 1 - 2 and 3-1 5 for detailed methods of present claimed dichromatic detection of total 
proteins and a subset of proteins. 

Applicants respectfully assert that the dependent claims are not made obvious by the 
cited references and the Examiner Is respectfully requested to withdraw this rejection. 
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In view of the above amandmdnts and remarks, It Is submitted that this application is 
now ready for allowance. Early notice to this effect is solicited. If, in the opinion of the 
Examiner, a telephone conference would expedite the prosecution of the subject application, the 
Examiner is invited to call the undersigned at (541) 335-0203. 



Molecular Probes, Inc. 
P.O. Box 22010 
Eugene, Oregon, 97402 
Phone:(541)335-0203 
Facsiniile: (541) 335-0188 



CQNCI,M$IOI^ 



Respectfully submitted, 





Koren J. Andaid( 
Reg. No. 51,061 
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